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Abstract
The study examined the functioning of the smallholder-produced teak poles value chain in Southern Benin from an analytical perspective combining the governance structure, the institutional environment, and the distribution of consumer price among chain actors. The objective was to identify bottlenecks militating against improved functioning of the farm-grown timber value chains. A fieldwork was carried from August 2008 to September 2010, to identify the agents and the organisations involved in the value chain. Data were collected on the functions performed, the costs borne and the income received by each category of agent, the marketing channels within the value chain, the interactions among agents, the consumption of the product, and the role of the organisations connected to the value chain. This was done by combining semi-structured interviews, focus group meetings, and structured interviews. In addition, data were collected on the institutional environment from both primary and secondary sources. The following agents were involved in the value chain: nurserymen, planters, local intermediaries, brokers, traders, and consumers. The forest service was the main governmental organisation involved in the functioning of the value chain. The governance structure in the value chain was driven by a mixture of government and the market. Various weaknesses were found in the forest policy, the forest regulation and their implementation. Planters’ share of consumer price was lower than traders’ return. The relevant policy options to address these issues were discussed.
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1. Introduction
Market-oriented agriculture has become a major development strategy in most developing countries (Dorward et al., 2004; Jama and Pizarro, 2008). Despite the liberalisation in recent decades, the efficiency of markets in developing countries is still hampered by coordination failures, high transaction costs (Dorward et al., 2005; Poulton et al., 2006), imperfect and asymmetric information, lack of market institutions, and uncertainty concerning government policy (Coulter and Onumah, 2002).
In recent decades, smallholder forestry – i.e. the multipurpose management of small woodlots by smallholder farmers in developing countries (Harrison et al., 2002) – has been gaining more and more importance. Hundreds of millions of smallholder farmers are engaged in tree planting for various purposes (Ramadhani et al., 2002; Russell and Franzel, 2004; Scherr, 2004). Considering the alarming deforestation rate in most developing countries (FAO, 2011), and the growing demand for forest products (Scherr, 2004), smallholder forestry is expected to play a critical role in the forestry sector. Smallholder forestry is socially desirable, to provide forest products as well as environmental service. This activity is often viewed as a potential contributor to the improvement of the livelihoods of smallholder farmers (Anyonge and Roshetko, 2003; Russell and Franzel, 2004; Scherr, 2004). The management of small woodlots can generate substantial income to complement agricultural revenue. However, efficient markets are to play a critical role to capture this potential. It is known that the potential for smallholder farmers to draw income from their produce depends widely on the efficiency in marketing (Barrett, 2008; Dorward et al., 2004; Markelova et al., 2009). Unfortunately, various problems constrain both traders and smallholder farmers, regarding the marketing of farm-grown timber around the world. These include the lack of market information, high transaction costs, difficulties for traders to get timber supplies (Anyonge and Roshetko, 2003; Nawir et al., 2007), and the low return to smallholder farmers (Maldonado and Louppe, 1999; Nawir et al., 2007).
The above remarks justify efforts to understand the functioning of smallholder-produced timber markets, so as to identify areas where interventions can improve the functioning of the industry as a whole. The rationale for targeting the overall functioning is that efforts to upgrade the performance of individual firms in a region may have limited impact if they are “embedded in a sea of inefficiency” (Kaplinsky and Moris, 2002). Accordingly, the value chain framework has emerged as a relevant tool to analyse industries. “The value chain describes the full range of activities which are required to bring a product or service from conception, through the different phases of production (involving a combination of physical transformation and the input of various producer services), delivery to final consumers, and final disposal after use” (Kaplinsky and Morris, 2002). Although the value chain analysis is mainly viewed as an analytical tool for understanding the way firms and countries participate in the global economy – i.e. global value chains – “it is also useful as an analytical tool in understanding the policy environment which provides for the efficient allocation of resources within the domestic economy” (Kaplinsky and Morris, 2002). The focus of the current study is about the latter aspect of value chain analysis, i.e. the analysis of domestic value chains.
The objective of this study was to identify bottlenecks militating against improved functioning of the farm-grown timber value chains. We examined the case of the smallholder-produced teak poles value chain in Southern Benin which provides a case study to assess the functioning of farm-grown timber value chains. Teak planting by smallholder farmers has developed widely in Southern Benin. Pole – meaning here, timber with diameter ranging from 5 to 15 cm (Aoudji et al., 2011) – was farmers’ main production objective.
Value chains are usually described through four core elements, namely an input–output structure or the value–added sequence from production to consumption; a territorial structure i.e. the geographical concentration and/or dispersion of the activities; a governance structure that refers to the power relations that determine how financial, material and human resources are allocated within the chain; and an institutional framework that identifies how local, national, and international contexts influence activities within chains (Gereffi, 1994). However, there is no single way to carry out a value chain analysis (Kaplinsky and Moris, 2002), so that the aspects dealt with in a given study widely depend on the researcher’s purposes. In the current study, we mapped the value chain and then we focused mainly on the governance structure and the institutional environment. A good value chain governance ensures that interactions between firms along the value chain are efficient (Gereffi et al., 2005). There are five types of governance, from low coordination level to high coordination level: market, modular, relational, captive, and hierarchy (Gereffi et al., 2005). With regard to the importance of the institutional framework, it is known that economic performance is influenced by the institutional environment (Beck and Laeven, 2006; Davis, 2008; Nelson and Sampat, 2001). Lastly, we dealt with the input–output structure, but this aspect was treated at the surface level, based on the decomposition of consumer price among value chain actors.




A field work was conducted in Southern Benin (Fig. 1), from August 2008 to September 2010. The research approach used was built on existing guidelines for value chain analysis (Kaplinsky and Moris, 2002; Lebailly et al., 2000; Tallec and Bockel, 2005a). Data collection was organised in two stages. The first stage consisted in identifying products flows and the operations performed from production to consumption, identifying all the agents connected to the value chain, and getting an overview of their respective functions. For this purpose, teak planters were chosen as the starting point. The value chain was then followed until we reached the end-consumers. A given category of agent was identified by relying on information provided by his trade partners. During this stage, respondents were selected based on purposive sampling. Data were collected based on semi-structured interviews, and focus group meetings. The organisations involved in the functioning of the value chain were also surveyed. Lastly, information on the institutional environment was collected from both secondary and primary sources.
The first stage enabled us to differentiate two categories of agents connected to the value chain: (i) the direct agents who were those having the product ownership at a given time along the chain (planters, traders, and consumers), and (ii) the indirect agents who intervened merely in the functioning of the value chain. During the second stage, we focused exclusively on the direct agents, by carrying out in-depth surveys. Teak planters and rural consumers – also referred to as local consumers – were surveyed in the Atlantique Department, across five communes representative of the agro-ecological conditions under which smallholder teak plantations developed in Southern Benin, namely Allada, Tori-Bossito, Toffo, Zè, and Kpomassè (Fig. 1). Surveys among traders and urban consumers were carried out in five cities (Cotonou, Abomey-Calavi, Porto-Novo, Sèmé-Kpodji, and Ouidah). Metropolitan centres were known as the major consumption centres of teak pole in Southern Benin; and traders have settled outlets there, to ensure the availability of this product to consumers. In the surveys among planters and traders, the respondents were selected based on cluster sampling at the lowest administrative level (village for planters and city quarters for traders). Those surveys randomly covered about 15% of villages in the selected communes, and 15% of urban quarters in each town, for planters and traders, respectively. With regard to surveys of consumers – both local and urban consumers – the interviewees were selected by using a systematic sampling procedure (see further details in Aoudji et al. (2011)). The number of respondents interviewed was 254, 107, 223, and 195 for planters, traders, urban consumers, and rural consumers, respectively. Data were collected through face-to-face interviews, using standardised questionnaires. At this stage, we were assisted in data collection by two enumerators. Planters and traders provided information about their functions in the value chain, the marketing channel used, their interactions with other chain partners (commercial exchanges, access to market information, access to financial service, association membership), the costs borne, and the revenues generated by their activities in the value chain. Consumers provided data on the various consumption forms of teak poles.​[1]​


Fig. 1. Map of Southern Benin.
The map at the top shows the region where smallholder teak plantations developed the most in Benin; at the bottom, the location of the region on the map of Benin is highlighted (left), and Benin is positioned on a map of Africa (right). Teak plantations are also encountered to small extent beyond the region presented here.

2.2. Data processing and results compilation
The first stage consisted in mapping the value chain, through the product and its various transformations along the chain, the agents involved in the value chain and their respective functions (Tallec and Bockel, 2005a). At this point, we presented the various marketing channels through which value chain agents used to operate. This section also included an overview of the organisations involved in the value chain. In the following sections, we discussed the governance within the value chain, and the institutional environment (the forest policy, the forest regulation, and the tax policy). Lastly, the decomposition of consumer price among value chain actors was elaborated. This was done by drawing on Tallec and Bockel’s approach to building consolidated accounts in value chain analysis (Tallec and Bockel, 2005b). Throughout the article, conversions of financial figures from the local currency (XOF) into USD are based on the average exchange rate from 1st March to 30 September 2010, period where in-depth surveys were carried out (XOF 1 = USD 0.002​[2]​).

3. Results
3.1. Mapping the value chain
3.1.1. Products and transformations
The smallholder-produced teak poles value chain in Southern Benin encompassed three stages: production, marketing, and consumption. Teak pole was produced based on coppicing management regime, with rotation of 3 to 5 years on average. Three growth stages – each corresponding to a category of timber – were distinguished in the value chain, namely small poles, medium poles, and large poles (Table 1). Most planters produced medium poles locally called “chandelle”. Only one piece of pole, with an average of 4 to 8 m in length, was obtained from a single tree. Bulk sale of stumpage teak plantation was done in two different ways: sale of entire plantation, or sale per load of one lorry that was the most popular mode​[3]​. This was the same lorry of capacity 15 metric tons used for timber transportation. The quantity of timber per unit load varied according to the growth stage (Table 1). However, 1 ha of plantation yields on average 2.5–3.5 loads of medium poles. From stumpage timber, the operations performed manually up to obtaining poles were as follows: logging, diameter-based grading, and quarrying on large poles – i.e., the removal of the bark and part of the sapwood to have approximately a parallelepipedic shape. Logging encompassed tree felling and pruning. The rationale underlying grading was to get homogeneous lots of timber with respect to diameter size, before retailing (5 to 10 categories, depending on the trader). Firewood, a by-product of the chain, was obtained from the trees unsuitable to produce good poles, e.g. bended and poorly-pruned trees. Those trees remaining on the field after the harvest of poles were felled and processed manually in the form of bundles of firewood.

Table 1. Characteristics of the various categories of teak poles produced by planters.
Characteristics	Category of poles
	Small poles	Medium poles	Large poles
Rotation age (years)	2-3	4-5	6-8
Diameter size (cm)	5-7	7-12	12-15
Number of wood per unit load	800	600	360-400

3.1.2. Value chain agents and their functions
The value chain involved the following agents: nurserymen, teak planters, traders, local intermediaries, brokers, transporters, and consumers. There were two marketing channels, namely a local channel, and an urban channel (Fig. 2). In the local channel, the timber was sold directly by farmers to village consumers on retail basis. The urban channel consisted in transporting the product to the metropolitan centres where it was sold by traders to consumers in retail outlets. Firewood, a by-product, was also commercialised in cities. Details on agents and their respective functions in the value chain are provided hereafter.


Fig. 2. Map of the smallholder-produced teak poles value chain in Southern Benin, and the derived firewood channel.

3.1.2.1. Teak planters
Timber production was planters’ main function. The motivations driving the settlement of teak plantations by smallholder farmers were as follows: generate income, satisfy household needs in construction timber, and strengthen land ownership. Teak planters also included absentee farmers living in towns. The total acreage of teak plantations per farmer averaged 1.50±0.31 ha, but this value hided a high heterogeneity among planters (Table 2). The total acreage of plantations per farmer was generally small, with 50% of them holding less than 0.83 ha. Farmers’ estate of teak plantations is often distributed across several plots. The number of teak plots reported by individual farmers ranged from 1 to 5, and averaged 1.56±0.10. The distribution of the acreage of on-farm teak plots is provided in Table 2. Planters sold stumpage timber to local consumers (local marketing channel), and to traders (urban marketing channel). The latter channel was the main outlet (Fig. 3). Small plots (less than 0.25 ha) were mostly dedicated to the local marketing channel, because they yield less than one full load of poles, the basic quantity purchased by urban traders (see section 3.1.1).

Table 2. Distributions of the acreage of teak plots and the total acreage of teak plantations per farmer.








Fig. 3. Percentage of teak planters with respect to the marketing channel used (N=244).

3.1.2.2. Traders
Traders’ activities consisted in buying teak pole from planters, and making this product available to urban consumers after loading, transportation, off-loading, grading, and quarrying. Their activities encompassed wholesale as well as retail, but the latter represented the basic activity for all traders. Our previous work (Aoudji et al., in press) classified these traders into four categories, based mainly on their exchange functions (wholesale, retail) and their trade behaviour (purchase of stumpage timber from farmers, or purchase of teak poles from fellow traders). They were typified as ‘large wholesaler-retailers’, ‘small wholesaler-retailers’, ‘retailers buying from planters’, and ‘retailers buying from wholesalers’. The first three categories of traders used to purchase their consignment of timber directly from planters (Fig. 2). On the other hand, the last category used to buy their consignment from other traders, namely both types of ‘wholesaler-retailers’ (Fig. 2). The difference between ‘small wholesaler-retailers’ and ‘large wholesaler-retailers’ was related to the fact that the latter category held a larger trade capital (Table 3), so that they used to purchase entire plantations, while the first category – as well as ‘retailers buying from planters’ – used to purchase teak poles per load of one lorry. In addition, ‘large wholesaler-retailers’ held their own lorry for timber transport.

Table 3. Differences across traders with respect to working capital.
Type of trader	Working capital (XOF*)
Large wholesaler-retailers (N=10)	4,050,000 a
Small wholesaler-retailers (N=10)	1,450,000 b
Retailers buying from planters (N=69)	539,565 c
Retailers buying from wholesalers (N=18)	449,444 c
Note: Data did not meet ANOVA requirements, even after log transformation. Kruskal–Wallis nonparametric test showed significant differences between categories of traders with respect to the working capital (p<0.001).
a; b; and c: figures followed by different letters are significantly different (Mann-Whitney U test, p<0.05).
* The average exchange rate during the survey period was XOF 1 = USD 0.002.

3.1.2.3. Local intermediaries
We typified as local intermediaries, a category of agents who bought immature plantations from planters in urgent cash needs. Later, the mature plantations were sold to traders with a margin, and planters retrieved their land after logging. Those intermediaries were not specialised in trade, and some were themselves farmers, or brokers.

3.1.2.4. Brokers
Brokers intervened in the sale of stumpage timber, by bringing together teak planters and traders. Most of those agents were themselves farmers, so that brokering was just a part time activity. Brokers also engaged in trade from time to time, in the same way as local intermediaries (see above). Brokers were characterised by their mobility, so as to search information about mature teak plantations by contacting planters. They were in contact with many traders. Brokers were rewarded for their service at a fixed rate by traders: XOF 5000 (USD 10) per consignment of one lorry. With regard to broker remuneration by farmers, the following rule was applied. When it was the planter who contacted the broker to require his service, the broker was rewarded 10% of the sale price. If this shouldn’t be the case, the broker claimed no reward. However, brokers often received small gifts from most planters.

3.1.2.5. Transporters
Transportation consisted in the transfer of teak poles from plantation gate to the sale outlet. This was performed by road, with lorries containing 300 to 800 poles. ‘Large wholesaler-retailers’ transported their products by themselves, and rendered transport service to the other traders. Independent entrepreneurs also offered transport service.

3.1.2.6. Consumers
The results revealed that all social classes used to purchase teak pole which was by far the main service wood used by consumers in Southern Benin. A low percentage of the household-heads involved in the consumer survey had never purchased teak pole before – 5.8%, and 5.1% for city-dwellers and rural residents, respectively. With regard to professional background, teak pole consumers included employees, farmers, fishermen, craftsmen, small traders, small entrepreneurs, professionals, unemployed, trainees, students, and retired people. The consumption forms were varied and included hangar, shack, grass hut, roof structure, shelves, fence, building of fishing equipments, clothes airer, TV aerial support, electricity transportation, scaffolding, and stake to build suspended slab. The last three consumption forms were rare among the local consumers while grass hut, fence, and the building of fishing equipments were almost typical to rural areas​[4]​. As a by-product from the value chain, firewood was consumed by households, as well as food sellers. Moreover, teak pole was recycled in the form of firewood, after repairing and replacement jobs.
The functions performed by each category of agent in the value chain are summarised in Table 4.
Apart from the agents described above, nurserymen were connected to the value chain as indirect agents. They supplied planters with the seedlings required to settle the plantations. Nurserymen were not specialised in the production of teak seedlings, but they rather produced seedlings of various species including acacia (Acacia auriculiformis A. Cunn. ex Benth.), eucalypt (Eucalyptus camaldulensis Dehnh.), and oil palm (Elaeis guineensis Jacq.). However, the seedlings in some cases were produced by the teak planters themselves.

Table 4. Functional analysis for the smallholder-produced teak poles value chain in Southern Benin.
Stage of the chain	Functions	Agents	Output
Production	ProductionFinancing (facilitating function)	PlantersLocal intermediaries	Stumpage timber–
	Logging (felling and branch removal)Loading	Traders (‘wholesaler-retailers’, ‘retailers buying from planters’)	Consignment of poles with heterogeneous sizes
	Transport to urban outlets	Transport entrepreneurs, ‘Large wholesaler-retailers’	Consignment of poles with heterogeneous sizes in the outlet of LWR, SWR, and RBP
Marketing a	Wholesale	‘Wholesaler-retailers’	Consignment of poles with heterogeneous sizes delivered to RBW
	Off-loading	Traders (all types)	Consignment of poles with heterogeneous sizes in the outlet
	Diameter-based grading	Traders (all types)	Lots of poles with homogeneous size in the retail outlet
	Quarrying	Traders (all types)	Quarried poles
	Retail	Traders (all types)	Lots of poles with homogeneous size in the retail outlet
Note: LWR, SWR, RBP, and RBW mean respectively ‘large wholesaler-retailers’, ‘small wholesaler-retailers’, ‘retailers buying from planters’, and ‘retailers buying from wholesalers’.




3.1.3. Organisations involved in the functioning of the value chain
There were mainly three types of organisations involved in the functioning of the value chain: government Departments, financial organisms, and traders’ associations.
The forest service was the main government Department involved in the functioning of the value chain. The “Direction Générale des Forêts et Ressources Naturelles” – a Department of the Ministry of environment and nature protection – was in charge of implementing the country’s forest policy, the regulation, and the monitoring of all activities related to logging, marketing and processing of forest products. This included the issuance of licences, logging permits, and passes to traders, and collection of taxes for the Treasury. The tax office and the Department of domestic trade (implementation of general regulation on trade) were other governmental services involved in the functioning of the value chain.
There were two types of organisms granting credit to the value chain agents: institutions of micro-finance and informal credit organisations. A low proportion of people benefited from credit (Table 5). Informal credit was more accessible to planters, but the amounts obtained were limited (Table 5). Interest rates were high and amounted 24% in institutions of micro-finance, and 100–300% in the informal credit system. Traders used partly their credit in the teak business while farmers spent theirs outside timber production, basically in agricultural production (for formal credit) and social issues (for informal credit).
With regard to traders’ associations, there were many informal associations gathering the traders operating in the same area. Association membership was reported by 42% of the traders surveyed. The main advantage claimed from association membership was collective collaboration with the forest service, so as to be protected from harassments.

Table 5. Access to financial service for planters and traders.
Variable	Type of agents
	Planters (N=254)	Traders (N=107)
Agents with ongoing credit from IMFa (%)	2.8	6.5
Agents with ongoing credit from informal sources (%)	16.9	0
Average amount secured from IMF	XOF 172,857b	XOF 1,298,571
Average amount secured from informal sources	XOF 36,442	0
a IMF stands for institutions of micro-finance.
b The average exchange rate during the survey period was XOF 1 = USD 0.002.


3.2. Value chain governance
A mix of government and market was the governance structure prevailing in the smallholder-produced teak poles value chain in Southern Benin. This is explained by the towering influence of government in the value chain. Regarding coordination among value chain agents, it was found that bargaining occurred at all levels, between nurserymen and teak planters, between teak planters and traders, among traders for wholesale transactions, and between traders and end-consumers. Contractual arrangements between value chain agents were not found. Consignments were paid cash, and credit granting was scarce.




The forest policy of Benin was directed to the forestry sector as a whole, and not specifically to smallholder forestry and the related value chain. However, some policy elements have markedly influenced smallholder forestry development. These included the national reforestation initiative, and various forms of incentives for tree planting. The national reforestation initiative was unveiled in 1985 to tackle environmental concerns. In this framework, citizens were sensitised to plant trees. The initiative widely benefited from the involvement of media (national radio, rural radios, TV channels, newspapers). The tree plantation campaign is launched the first of June each year. Incentives for tree planting were provided by forestry projects and NGOs in the form of subsidised seedlings. The subsidy amounted up to 80% of seedling costs. However, this was not a constant policy over time. Incentives also appeared in the form of tax exoneration over logging in privately planted forests.
The study showed that farmers’ interest in teak growing has decreased in recent years. Planters complained about the sharp drop in the income generated by teak plantations. During the 1980s, the revenue generated by 1 ha of teak plantation at the growth stage of medium poles was estimated XOF 500,000–800,000 per rotation. During the study period, 1 ha of the same type of plantation generated XOF 120,000–300,000. The trend during the study period was the conversion of teak plantations to other crops. From 1999 to 2010, 14.2% of the surveyed planters had converted partly their teak plantations to other crop. Oil palm was the main crop replacing teak plantations (Fig. 4). The acreage of plantation converted to other crop ranged from 0.07 to 4 ha, and averaged 1.0±0.32 ha per farmer. The main constraints raised by farmers with regard to the policy were the lack of support in silvicultural management and marketing. From the side of traders, the constraints raised were related to the toughness of the regulation, and harassment by the forest service.


Fig. 4. Relative importance of various crops replacing teak plantations (N=36).

3.3.2. Forest regulations
The main regulations governing the forestry sector in Benin were the law 93-009 from the 2nd of July 1993, and its implementation decree 96-271 from the 2nd of July 1996. These regulations governed tree planting, forest logging, trade, and processing of forest products.
According to the regulation, there was no restriction to plantation settlement. However, restrictions applied to logging, even from private forests, in order to ensure a sustainable exploitation of the country’s forest resources. Licences were required for participating in teak pole trade, and more generally to perform activities in relation to logging, trade, and processing of forest products in Benin. Teak pole traders were required trade and logging licences to perform their activities. However, only trade licence applied to the ‘retailers buying from wholesalers’, since their activity did not encompass logging. The licence was renewed each year on request by the trader. The renewal costs per licence were estimated to XOF 79,500​[5]​ (USD 159) in 2010. Forest products traders had to register their business. The registration costs for the category "A", the one required to commercialise teak pole, were estimated XOF 100,000 (USD 200) in 2010.
The issuance of new licences has been frozen since 2004, for logging and timber trade. The official reason underlying this decision was to maintain an adequacy between the number of agents involved in logging and trade activities and the country’s forest resources, so as to ensure the sustainability. This represented a weakness owing to the fact that even agents willing to perform their activities in a formal framework were constrained to operate through the informal path, by hiring licences from those already established. The majority of traders claimed ownership of the licences (Fig. 5); but we could not check this because of the sensitivity of the issue. Nevertheless, we were aware that the percentage of traders who held effectively the licences was lower than claimed, since many of them started their business after 2004, when the issuance of new licences had been frozen.




LWR, SWR, RBP, and RBW mean respectively ‘large wholesaler-retailers’, ‘small wholesaler-retailers’, ‘retailers buying from planters’, and ‘retailers buying from wholesalers’.
Fig. 5. Percentage of traders who claimed ownership of licences, and percentage who engaged in the activity after 2004 when the issue of new licences for logging and timber trade had been frozen.
The figures show the gap between traders’ statement and the reality. In reality, those who started their business after 2004 did not have a licence.

3.3.3. Tax policy
Planters, brokers, and local intermediaries did not pay any tax for their activities in the value chain, but levies applied to traders and transporters. Taxes were paid at both national and decentralised levels. With regard to traders, taxes paid at the national level consisted in business rates, a prerequisite to licence renewal. The amount paid per year ranged from XOF 25,000 to 60,000 (USD 50–120) per licence in 2010. At the decentralised level, traders paid taxes to municipalities, for using public lands as retail outlets; but the tax policy varied across the municipalities. For instance, this tax was collected systematically in Cotonou, while in Porto-Novo, its payment was reported only by the traders operating on the side of main avenues. The amount paid in Cotonou, the Beninese largest town, varied from XOF 5000 to 10,000 (USD 10–20). In Porto-Novo, it averaged XOF 5000 (USD 10). In Abomey-Calavi, Sèmé-Kpodji, and Ouidah, tax payment to the municipality was not found during the study period. Transporters paid taxes for their activity at national level. They also paid taxes at decentralised levels (XOF 200–500 (USD 0.4–1) per consignment). Timber transportation also involved indirect levies through gasoil taxes. In summary, the tax policy in force seemed fairly affordable to all the value chain agents, since none of them reported this as a constraint.


3.4. Decomposition of consumer price among value chain actors
The decomposition of consumer price among chain actors was focused on the urban marketing channel​[6]​. This was studied by considering separately the two paths through which teak pole was supplied to city-dwellers (Fig. 2):
First path: Planters → Retailers [‘large wholesaler-retailers’, ‘small wholesaler-retailers’, ‘retailers buying from planters’] → Urban consumers;
Second path: Planters → Wholesalers [‘large wholesaler-retailers’, ‘small wholesaler-retailers’] → Retailers [‘retailers buying from wholesalers’] → Urban consumers.
The wider increase in the product’s value occurred at traders’ level (Fig. 6). 


Fig. 6. Value of a consignment of 600 medium poles from teak planters to urban consumers.
The average exchange rate during the survey period was XOF 1 = USD 0.002.





Fig. 7. Distribution of consumer price among actors in the urban marketing channel.
Note: In Path 1, 'retailers' includes 'large wholesaler-retailers', 'small wholesaler-retailers', and 'retailers buying from planters'. In Path 2, 'wholesalers' encompasses 'large wholesaler-retailers', and 'small wholesaler-retailers' while 'retailers' stands for 'retailers buying from wholesalers'.
The decomposition of consumer price does not include local intermediaries who sometimes purchase immature plantations that were later sold to traders with a margin (see section 3.1.2). This is because it was not possible to collect accurate data on these transactions which occur sporadically.

4. Discussion
4.1. Agents and their functions in the value chain
Two significant results were found with respect to agents and their functions in the value chain: the predominance of personal capital in financing value chain activities, and the incomplete differentiation of functions among the various categories of traders operating in the marketing system.
The value chain was characterised by few availability of external finance. The lack of financial service is well known as an impediment in developing countries (Dorward et al., 2004; Winter-Nelson and Temu, 2005); so that it does not represent a typical pattern of the farm-grown teak poles value chain in Southern Benin. Even though teak planters were receiving no credit in the framework of plantation management, the recourse to local intermediaries for the sale of immature plantations provided evidence of financial constraints. However, the issue of credit for small-scale timber production should be handled cautiously. This is because credit granting to smallholder farmers for forest management had shown contradictory results including unsuccessful story (Hyman, 1983), as well as successful one (Junkin, 2007). 
Despite the various business sizes, no meaningful difference was found among traders with respect to the exchange functions performed. For instance, large traders competed in the retail market with small retailers whom they supplied. The lack of specialisation seemed to be the consequence of the low level of coordination in the marketing system. This could signify constrained performance, as the marketing system failed to take advantage of the social division of labour. According to Fafchamps et al. (2005), the presence of traders of extremely different sizes in the same market suggests that some of them, namely the large traders, are collecting rent. Policy targeting the differentiation of functions within the marketing system should treat separately large traders and small retailers (cf. section 4.3).

4.2. Value chain governance
It emerged from the analysis of the governance structure in the value chain that the driving forces were the government and the market. Regarding the role of the market, our findings are in agreement with Gereffi et al.’s (2005) prediction of governance structure in value chains. Indeed, arm’s length market relationships are more likely to occur in value chains with standard products such as teak pole. The complexity of teak pole is very low, and no processing occurs at planters’ level. te Velde et al. (2006) in the analysis of Non Timber Forest Products value chains also found that the governance type predicted by Gereffi et al.’s typology related well to the empirical observations in the value chains studied. However, apart from market coordination, they found other governance types, namely relational and captive governance types, which were justified in the case of the chains studied.
Networks are often viewed as a key coordination form in the marketing of agricultural products in Sub-Saharan Africa (Fafchamps and Gabre-Madhin, 2006; Hoffmann and Bernhard, 2007), but this was not confirmed in the smallholder-produced teak poles value chain in Southern Benin. The multi-year duration of the production cycle, and the small acreage of the teak plantations resulted in a low frequency of transactions on planters’ side. This in turn might explain why traders were not incited to invest in stronger relationships with planters. This might also explain why credit based transactions were rare between value chain agents, contrary to the observations reported in the marketing system of agricultural products in Benin and in Malawi (Fafchamps and Gabre-Madhin, 2006).
The study highlighted the constraints faced by planters and traders to identify a trade partner. Overcoming these constraints will require a stronger linkage between those principal value chain agents. Collective marketing at planter level might contribute to strengthening trade relationships between planters and traders, thanks to a consistent availability of timber over time at group level. Russell and Franzell (2004) explored this path, by drawing on the beneficial effect of smallholder tree planters’ associations. There is sufficient evidence from the experience of Nordic countries that forest owners’ associations play a vital role in efficient timber marketing by finding outlets to non-industrial private forests owners, ensuring consistent delivery to customers, securing market opportunities, reducing transaction costs, and negotiating improved prices with customers (Jylhä, 2007; Kittredge, 2003; Niskanen et al., 2007). Outside the forestry sector, this type of action has also shown its usefulness to improve marketing performance, with beneficial effects for smallholder farmers (Devaux et al., 2009; Markelova et al., 2009; Shiferaw et al., 2008). Therefore, a key policy matter would consist in supporting horizontal coordination among farmers, through the development of plantation owners’ associations. The above policy recommendation was previously defended by Aoudji et al. (2011). There is also path for improved horizontal coordination among traders. As highlighted by Fafchamps and Gabre-Madhin (2006), traders’ associations might contribute to the settlement of ethic rules among their members, for effective conformation to the regulation.

4.3. Institutional environment
The study showed the lack of specific policy line towards smallholder forestry. However, an interesting point was that the taxation level seemed quite affordable in the value chain, especially for smallholder farmers. This was consistent with the objective of Beninese government to promote tree plantations.
Teak planting has become less attractive to farmers in recent years, because of the sharp drop in the price of stumpage timber, and the availability of more profitable land use options, such as oil palm and pineapple cultivation. Presumably, the drop in timber price originated from the increase in the supply, the drop in the demand for some consumption forms such as scaffolding and stake to build suspended slab – for which recycling processes had developed​[7]​ – the slow-down of construction jobs because of economic downturn, and the existence of rent in the marketing system. A similar case was reported in Indonesia where acacia plantations, based on outgrower schemes, became less attractive to farmers than oil palm plantations (Nawir et al., 2007). The practical lesson we can learn here is that promoting reforestation alone is not enough to ensure the sustainability of smallholder forestry.
The answer to the question of what policy to support smallholder forestry will depend on its place in countries’ strategies to meet the demand for forest products and environmental service. Any policy relying on smallholder forestry for the provision of forest products and environmental service should target its competitiveness compared to alternative land use options. Policy support should go beyond the granting of subsidised seedlings, and target the efficiency in timber production at the farm level, as well as the diversification of outlets. This might require the settlement of a forest extension system. With regard to the constraints raised by planters about the lack of knowledge in silvicultural management, extension support appeared as a relevant policy option. In the literature, extension support was reported to impact positively on smallholder forestry (Baynes et al., 2009).
The forest regulation was perceived as very tough by traders. Even if the excessiveness of the forest regulation in most developing countries has been highlighted (Scherr, 2004), this was exacerbated in the Beninese context by harassment from forest service workers seeking rents. The analysis of the prevailing forest regulation suggested the following discussion. A good institutional environment must not only produce the rules of the game, but those rules have to be implemented properly (Ménard, 2003). However, it appeared that the Beninese authorities could not implement properly the country’s forest regulation, considering observations such as performing trade without licence or hiring licence from fellow traders, and rent-seeking behaviour among government’s employees. The weaknesses of the regulation are discussed hereafter. First, the regulation considered no difference between traders with respect to business size, so that small retailers were required the same licence as for large wholesalers. Lutz (1994) pointed out the same weakness in the regulation governing the marketing of maize in Benin. Improvement regarding licence requirements might include criteria such as business size, and the origin of the timber commercialised. Second, the non implementation of the regulation generated rents to part of the traders who hired licences to new entrants. A similar observation was reported in the rattan value chain of Abidjan district (Côte d’Ivoire) where traders did not hold licence, but they hired this from civil servants (Zoro-Bi and Kouakou, 2004). Third, the freezing of the issuance of trade licence since 2004 might hamper competition in the marketing system, by protecting incumbents against new entrants who are constrained to bear additional costs through licence hiring. The marketing system of farm-grown teak poles diverged from contestable markets in which threat of new entries can enforce good behaviour by incumbents (Baumol and Lee, 1991). Therefore, the implementation of the forest regulation requires reforms in a way that enables economic agents to enter and exit freely from the teak business. This in turn could bring more equity in the timber marketing system. Lastly, rent-seeking behaviour among forest service workers was obviously an impediment to value chain operations. Tackling rent-seeking behaviour is the responsibility of the government, as part of its general efforts to improve economic performance.

4.4. Decomposition of consumer price among value chain actors
The main picture emerging from the decomposition of the retail price among chain actors was the lower margin received by teak planters, as compared to traders. This result offers a complementary perspective to understand farmers’ loss of interest in teak growing, as discussed in section 4.3. Farmers’ relatively low share of consumer price does not seem to be a typical pattern of the farm-grown teak poles value chain in Southern Benin, and comparable results have been reported in the literature – e.g., in the medicinal plants value chain in Benin (Vodouhê et al., 2008), and in the Agarwood (Aquilaria crassna Pierre ex H. Lec.) global value chain (Jensen, 2009). The issue of equity in benefits sharing among value chain stakeholders emerges here, but this question falls outside the scope of the present article. In the particular case of the smallholder-produced teak poles value chain in Southern Benin, the relatively low share of the retail price captured by farmers might be explained by the fact that they perform a limited range of functions in the value chain – merely the supply of stumpage timber – while traders held the functions that significantly increased the value of the product (Fig. 6). Further analyses are required to seek out upgrading paths for planters in the value chain, so as to increase the farm gate value of teak poles.

5. Conclusions
The smallholder-produced teak poles value chain in Southern Benin encompassed three stages: production, marketing, and consumption. The value chain involved nurserymen, planters, traders, local intermediaries, brokers, transporters, and consumers. The forest service was the main governmental Department involved in the functioning of the value chain. Institutions of micro-finance and traders’ associations were other organisations connected to the value chain. Those agents and organisations performed various functions to bring teak poles to final consumers. These encompassed production, exchange (wholesale, and retail), transportation, handling (loading, off-loading, grading, and quarrying), and facilitating functions (financing, and risk bearing). Basically, value chain operations were performed based on the agents’ personal capital. The marketing system involved various types of traders with respect to the business size, but no clear-cut differences were found with respect to their exchange functions. Lack of financial service was evident, and might be handled in the broad framework of rural development policy.
The governance structure was characterised by the significant influence of government in value chain operations, and the predominance of spot markets. There is strong interest to improve the coordination between planters and traders. It is expected that the settlement of planters’ associations could contribute to this, by enabling a consistent delivery of timber over time, through collective marketing. Therefore, the support to the development of planters’ associations is a critical policy matter.
Planters’ share of consumer price was lower than traders’ return. Policy relying on smallholder forestry for the provision of forest products and environmental service should target its competitiveness compared to alternative land use options. To this end, an accent should be put on the efficiency of the marketing system, the efficiency in timber production at the farm level – a point where extension support might make relevant contribution – and the diversification of outlets. Weaknesses were found in the forest regulation. For instance, the freezing of the issuance of trade licence protected incumbent traders from fierce competition. The differentiation of licence requirements with respect to the business size (large wholesalers versus small retailers), and the source of timber commercialised (natural forest sourced timber versus farm-grown timber) appeared as useful paths for reforms in the forest regulation. The effectiveness of the recommendations discussed above might depend greatly on how successfully the government will tackle rent-seeking behaviour among its employees in charge of implementing the regulation.
Further researches are required to support decision making regarding the performance in farm-grown timber value chains. We need information about timber production at the farm level, especially on the impact of the plantation size on the financial efficiency. It would also be useful to compare timber production to alternative land use options such as oil palm and pineapple plantations, with respect to the profitability. Lastly, accurate figures are required regarding farm-grown timber marketing, with issues such as the marketing costs and their structure.
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^1	  Many other data were collected during the in-depth surveys, but those data are presented in separated articles.
^2	  Source: http://www.exchangerates.org.uk/XOF-USD-exchange-rate-history.html (Access on 13 December 2010).
^3	  Apart from capital that limited traders’ ability to purchase entire plantations, they prefer to buy per load because of the heterogeneity of stems in smallholder teak plantations. By buying per load, traders operate a sorting during tree felling, so that small trees, bended, and poorly-pruned trees are left aside by lumberjacks.
^4	  Further details on urban consumers can be found in Aoudji et al. (2011); doi: 10.1016/j.forpol.2011.07.014.
^5	  This includes business rate (XOF 32,000), establishment fees (XOF 17,500), gathering the required documents (XOF 20,000), and bribe fees (XOF 10,000).
^6	  Since local consumers were directly connected to planters in the local marketing channel, the interest in decomposing consumer price in that channel was limited.
^7	  In the past, individual consumers used to purchase large quantities of poles (even more than 200 pieces), in order to build suspended slabs and scaffoldings. These poles were recycled as firewood after completion of the construction jobs. Currently, consumers can hire the poles from the service provider (form maker, builder) or from traders, for XOF 100–200 per unit. This is more advantageous than purchasing the poles (XOF 600–1200 per unit). That way, a lot of teak pole is used several times (3 to 5 times).
